An enzyme-lnked immunosorbent assay (ELISA) was developed for the rapid and simple differentiation of toxigenic from nontoxigenic strains of Pasteurella multocida. The sandwich ELISA is based on two different murine monoclonal antibodies with specificity for the P. multocida toxin. The ELISAi which is now used as a routine test in Denmark, has several advantages compared with previously described biological tests.
The toxin produced by some strains of Pasteurella multocida subsp. multocida is considered the central etiological factor in atrophic rhinitis in pigs (6; M. F. de Jong, H. L. Oie, and G. J. Tetenburg, Proc. 1980 Congr. Int. Pig Vet. Soc., p. 211, 1980). The P. multocida toxin, which is a protein with a molecular weight of approximately 143,000, can induce osteoclastic bone resorption of the nasal turbinates when instilled intranasally in pigs and rats (2) .
Differentiation of toxigenic from nontoxigenic strains of P. multocida is essential for the control and diagnosis of atrophic rhinitis in pigs. Previous methods of differentiation have relied on thé biological activities of P. multocida toxin, i.e., lethality in mice, dermonecrotic effect in guinea pigs, and cytopathic effect on embryonic bovine lung (EBL) multocida toxin ELISA of extracts of noncytopathic QE) and cytopathic (-) field isolates of P. multocida subsp. multocida diluted 1:
The 615 field isolates, all identified biochemically as P. multocida subsp. multocida, were characterized as toxigenic (n = 250) or nontoxigenic (n = 365) by the EBL cell test and were of capsular type A (119 toxigenic and 92 nontoxigenic isolates) or D (131 toxigenic and 273 nontoxigenic isolates).
Full agreement between the EBL cell test and the P. multocida toxin ELISA was obtained for the 615 field isolates and the 7 reference strains ( Table 1) .
The cytopathic and noncytopathic extracts of the 615 field isolates were separated into two clearly distinguishable groups by the P. multocida toxin ELISA (Fig. 1) . Since the mean ± standard deviation of the absorbances obtained from the 1:1 diluted extracts of the 250 toxigenic isolates was 1.72 ± 0.48, visual readings instead of photometric measurements of the ELISA results would be satisfactory for the differentiation of extracts of P. multocida. The mean ± standard deviation of the P. multocida toxin concentration in the extracts of the toxigenic isolates of P. multocida was estimated to be 2.8 ± 1.9 ,ug/ml, and since the detection limit of the P. multocida toxin ELISA is approximately 50 pg of P. multocida toxin (1 ng/ml) (Foged, submitted), dilutions of the extracts (Fig. 2 ) and extracts with low P. multocida toxin concentrations can be appropriately tested by using the P. multocida toxin ELISA.
The main advantages of the P. multocida toxin ELISA compared with existing tests are the independence on cell culture or laboratory animal facilities, the ability of a single 
